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imMl ] -^MO^ ■ nHaO (fit. MltAM 
^MSr^L, n{iO. 0 2lil±T-S>l.) -C«§:fl.'l.4]!^ 

8 0 m2/gl.:JLiitO]SJ:baHW^So^?L«4iS^MS 

[if^«2] r-^>-comjBii4JS#Kffi^tift«^« 

**iSOp HT\ *^^yiO?3sSP«i41^^JR^Mi3^0^ 

-r^^-^{i:4JiA«K^b!H!)<^^mjt*?tc0p HT^t*)fL 

I imm 3 ] 4 Sl#«^7Kig'ftllcO b K nV/UXti b 

mmp H i: c7)S^^t:1Sifc|llJjUiX^ ^ i: 

j; i9Mit$ixS^*]BlX{i2tciB«c^#?L«4j^AJS 

V, B . A U St^S i ^^i^mittlfz 1 «X(±2«iiLh 

4lS#M^'fE!|%, 

Cit^jas ] mi^fS.M:mmmtK f e . n i , c o . 

Ms. M n , P t P d , R h , Rt/R u .^"^ ^^ilif ixfc 

1 «X{i 2 ai^J.±i'J^«;4' :t yX'h t \ —3a:> 

mm.i\ ^fL«4ii^M^'ft!fi9owLi^^-r^ 
3 0 %i.:Ji±T-fc -5.it5i<Ji 1 — 6 o V ^-rn.*HciEtft 

mim.9,\ -^M02 • nHjO (fML. M(44]^ 
#M^^L. n{±0. 0 2lil±-r-S>-g. ) T-:S§>fLl>4]K 
^K-#7l<^M%«0b KnV/PXtib Hny;P^L <{±^ 

L-CiaX{42ttlil 

^s^iHiOpH-c. f}^^y<r>mmAm^wmM(^m 
^h%^\tAm^mm\m(^Mn,MMmnp\\'z:Mt>ix 

[ ItiRlI 10] 4 i^^«-ir7j<M-fL!r^3^0 b K o V/PXJi: 
b F n jr7w± , 4 il^«^7j<i8^l:^%0?t»MJs8 p H i: }§ 

fti«« P H (nm^^-mzmmmLX ^ yy-t^ z t 



im^mi 1] n^m.m\imm*K p. s. mo. 
w, V, Ai, Rx/s imiftir<zimxii2miiLt 

r-:^y-c-fc^it3i<iis— i oco^-^-fiifjHziEmco^ll 

MA m-^mm^imcTimm^m. 

1 2 ] Si^|i!c^»J|fl|*i, F e , N i , C 
o, Mg. Mn. Pt, Pd, Rh, &t/R u >0^^>®{f 

ttSr^-ri* i>c7)Th^m^^M8-- 1 2<^i^-r:ix:6Hciaa 

[ff5RlI14] — ffistM02 • nHaO (fIL. M{i4 
]!^^JR$-7kL. nfiO. 0 2lil±T-fe?)) T-:g$iX'l)4 

yRV^:^-f-yi-yimMLfzcr)-h. mf^txnhfi. 

1. 8 0 mV g]iJl±«i«Jt«HW&»o#TL«4K^M 

itmm 1 5 ] r-^>co-^jD{±4 js^aM-ftiT^iico^ 
»i^*jtco P H yco^JDt J; 4 Si:^«^^t;^%<;o 

mm<^vj.±cr,pHx\ T-:^yRz/:^i'^y^mmi,zm 

fi^mmM 1 4 tcfat!c^07j<*ji:3iaa:^^. 

[0001] 

mm. mmm. ^mmcnmmz^m^^^imAm-^ 
mmimh ^Kt^^mm-hfzi)b<D:mi-m^<r)mmi,z 

\%hi,cr)x\ mimmm.xt-oms:'&mziom.fi 

m/^fL (nm^-fjmmf\,z^(r>mmi>zm-f t , 

[0002] 

m^c^mn m.^. ^iiv.Am±mmimi±. mx. 
{s\ mm^zi6i,ir^7mi\L-i'^ycn-m.m^£-hmimx'h 
mm^^y{mmi-^=^)V)mm'kMA<.^^hijm. 
mM.iti'^yhhvAimw.i-9y{mm'r9-)V)m<r>Ai 

^ymim^mm ■ mm.hx^^Kx^-^h . 

[00 03] L-h-Lts::b^^. i^O i 3 ^f^d^^TMS 

fih^'9-ri,z-:>K-^xii. mM&mm<. mi<Dim 
mtm.mm.(^mmz^-tm< . mmm-b--m<^j:h 

^z-jixx. ^(^)immmfmM.<<zwrL. miitmmm^ 

mzifim^^fz^x'ht. mui. -^imit^^ycom 
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[0 0 04] Zcr>fzib. mUf. i -oTSM 

z t t^T^^^-A^-} fz. tfz. mmmnrnmrnt t-c ffli-^ 
hm^izi,. mmmmm^^fz o mm~imti^^m^zm 
tiTv^^tci^fsji^^,^. m^^^(^mmt-^m^4 0'- 
50m^xg<7MttmmnxLi)^mmx'n^\'■^t:>sb. ^ 
^(Dm.n^'j^-mtLxv^hcr)tm^txh^. wiz^ -ct) 
fi»it<?)Poi®o/t*6afflt^jjajKKiiM*v^t 3 mm 

iih-yfz. tfz. i-i'~Tiz-:>\-^Xlt. ^commtR^^^ 

^\,^Zii^^^^hi6-i'. y^i^^~- hnT^-j. (FT) 

%hfL^£\ ^tzi^^mm^ms,(n'ij < mmtmhtix \ 
\>-^cot>m^f.xhh . ^cDtzib. m.mm\,zi.':>xmm.-^ 

mizi^ ->xm:it^^fih'^mi+wmji^^h ^tffix-^ 

•t^j:h^^ m^'M.'\&.ifM.\-^fzMzm^\zii\-^X~& 

ommffih->fz. 

[0005] t.fz. ±3*L5t^*ffiTiii^-f-r^*ifL 

n^t-thKmwmhzmLtzmimznm-th -r t 

mz^x^-^zttmmx'h^. zcofzxb. ^mcosmiz^ 
iy'^txmiimmm^fifzm.Mxhh^ t fjmmmx^, 
mtii^. Rmiz^m^mmmum. mmc^mi^i^ 
smt Lfv:«^tc{46~i 0 nrnx-hK). mmmc^MWi 

irm'OtLtz^-^UtS—l 5nmXh'0. 
EmtLfz^iZlil 5-^3 0 nmffcO, UTXyr 
JUr-y^S^t L/cii-^HC{4 2 0—4 0 nm<7)tgHfcS) 

I.O t*^L. mMmi,zj:'oxmM^tL^i'i^-Tmmiz 

m(om^\t'^^mRx/mmm^(^AX'+»^^mm^i> 

V ^ i: V -3 t $. -5 3t , 

[ 0 0 0 6 ] -e^i-c, ^coxd ^xmrnimmt. 
b Lx. mnm^jkme 0-50,72 i-f-^fg^ciov^ 



Ti»m**ffMtfcb ^■ay■■;^^^#l>Igh . i^oiffi 
[00 07 ] L*>t^:?!)i^>, ic^:^jas^^^'--tii. 

;t is\ f - ^' =-Ti.z':>v^xnm^fifzi--c-r^jm?imjf 

[0008] 

(4, B^'^mzi,m.h,imMm.t^±^vy, ^iiM4m-^ 
mmimt^ti^mm-t6j]miz-:i^^xmMMmLtzm 

— ;©TtM02 ■ nHgO (fit. M{±4K:#M2r^ 
t , n {4 0 . 0 2 m±T'3^ I. ) Xm-^tih 4 

mmiz^ fi^fi^mmmmb lx i axtt2«iii±^or- 
:ty^mMLfzcr)ib. mm. m^-t^^tizx^. 
t^-:>mM^mt>m-h'-m Lx\^^^^i«4m-^mm^mi}^ 

[ 0 0 0 9 ] f^-r-T. *%0§<^aW(4. I^SJgtttCiStL 

i:biSH«*^"±s < . mm^mti^^-^m^iix^^:s:,^Ti« 
zbtzh^. 

[0010] ttz. ^mncoimmm. lasstttft 

m^iifz iy -v -TKcmm^^^^ni^mtifz^mmiR^ 
^^i-mmximmm^t Lx^m^j:^7im4m^m 
mimt ^(T^mrnnmm/^nmm^m^'th ^ t ^zh 

[00 11] 

MaiiMOj - nH^O (flL, Mii;4;^^JR^^FL, nti: 

0 . 0 2\i}.±x'h^ ) xm^ii.^ 4m-Am'tA<.M^mco 
?4^ji5;*wsOTt LT imxi,±2miii±cor-iry. x 

MLfzcr,-ib. mm. MB!cL-C#^.ix^ 8 OrnVsJ^i 

commmm^i^^iiM4 m-^mm^imxh h . 

[ 0 0 1 2 ] tJt. *^0JI4. 4|^^«^7kK'f[:!f5!l^^b 
H n yVPfc V ^{4 b F a ^rVl^Kii t;:*^ \^X. 4 ]K#M-# 

7j<K^l:if%i07|Qi!?gcopH^4]i^#«-ft-^tfO*5^M. a 

v/xa . P Hmmm^mMLx 4 m^m-^ymim<^ 

s) ^<r)m'f-^^-TMX'nhtLfz4m-^m^7mi\L 
'^<7)\L \^^YMz4m^m\L-^<7)imwmf/x\iv 
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mmxn ) t (T^m^^mzmmmih p h ^i. 

V'fl-h ^ v >{± t K a y 5r ^Itt" l> ^ »jt^r 

[0013] :^wM-jjmzto'^^x, 4m^m^7mim 

tOb KaV/PXtib }iny/lXit^comm'>f}lt. MO2 

■ nHaOt tT«$n^aiS4ffi^M#7j<ffi^t,!f^a<J0n 

**o. 0 2JiLh^ot«:ofS)tt{f >ri-c^t-'&n 

;{)>0. 0 2m_hT-S)S«l»«. 4i^^M#7t<K-ft;!r^3«7)b 
K a V/lxXJi b K n irV^X{± -e <:0lE;tl!(l3:i)i o O H ^cT) 
TRRffi^^^.?. t COTA -2. . 4 ilA»#7fcK'fb!|%<^b 

Hny-;PX{i:b Vny/lXli^com^^^^-t^ O HS 

■ miR^i:^■ti>Mm^:mm-tlc^)^ztm^^^^lm4m 
^mm^m^n^tzMz. 4m^m-^7km^m(7yt Hn 

-I. v>{ib vrjyfi^xii^(^^mmcomm^ . b k 
n vvi^top H ^^cnimmm t mmmmizis.mzmm.@ 

[0014] 4K^Jl-§-?J<M'fl:!|^<7)b KnV/k 

XJib Kay;PX«^tOiei®!|t^WS^I.^i»btcfflv^|, 

4i^#«^[:^!f^!It LTti, ft#:Wt{i. ^^V- (Ti) , 
z/tU-ri-^M, (Zr) X(i>^y'-'^A (Hf ) (^Mim. 5i 

MJS, i^Kia, mmm. mm&. mmi^. t^^m&. « 

19 . i^x^>£01fflc73^SrmMTffifflT-#-S.{i*\ 2SJil 
a=L^M.cr,M-^t,zmzn^L\^i,cr,t LTfi. i^iJxJf, 

[ 0 0 1 5 ] tfc. :^wMizm\^hn.i^jS.-Mmmu. 



e , N i . Co. M g . M n , P t , P d . R h . R u 

m<^^m^i-:ty^m^-^^^b^^-v^^. mzmL< 

{±, PO43-, NbOjS-, SO42-, M0O42-. WO4 
2-. CrOi^-, BO33-. AlOs^-. Si04*-. Ge 

o^'i-mco-(^ym^^^'th:^^zyr=~:ty. AJl;^f 

iV-t^-fl-T^-rtyP e^' . Fe3+. Ni^^ Co^^ C 
a2+, Mg2+. Mn2+. Y^^. Pt^-^. Pd^*. R 
h3+. Ru3*^<7)^mAi-:^yTh^. 

[0016] mztm^j:^^'^T=^^y^mm^i^ti^ 

^bLXlt. ^: U 7x>KT>-^-'>A { (NH4)6Mo7024 

■ 4H2O, (NH4) 2M0O4. (NH4)Mo207} , ^vyfym 

y— y(Na2Mo04 ■2H2O). ^y7"-f>K (H2M0O4. H2M0 

Os -HaO) , ©Mt^ yy-rXMociB). ^■^^'jy'r'y 

ffi(H4SiMoi204o -nH^O). ^y^^'X^yM (H2WO4 ) . ^ 
y^Xr-yMTy^—^M, {5(NH4)20 I2WO3 • HjO, 3(N 
H4)20 I2WO3 -nHjO} . ^yf^Xr-yM-ThU'^M- (Naj 
WO4 • 2H2O) , :A:^/<i~i^yM (HVO, ) . j^-zP hys'-h>>' 
ym (H3VO4) . b^7S■:^>^■>'R (H2V2O7) . ^;k:t^ 
y^^'■:^i/yaS (HVO4) . ^V^-^-f-'J^M^m. H2Cr04. ^ 
nAKTV^— "^A {(NH4)2Cr04) , H3PO4, HPO3 , H4P 
2O7. P2O6. NH4H2PO4. (NH4)2HP04, (NH4)3P04 -HsO. N 
bjOs ■ nHjO, Ca3Nfb04. Ca4Nb207 , H3BO3, NH4B5O8 , HjS 
O4, (MH4)2S04 ^t:lH3 [PO4W12O36] ■ 5H20^=>Mo. VSr 

t' vmb-t^'^'rnTi^ ij mum^mf^ z b ^ , 
[0017] ttz. ^m;^>i-7n-fi-r=-:^yt:im't^ 

(CO) 5 (OOCCH3 ) ] , Mo(CO) 6 -NEt3-EtSH, Rug (CO) 1 2 -NEtg - 
EtSH. (77-C^H4Me)2Mo2Co2S3(CD)4. W(C0)6. (iKCOg-NE 
ts -EtSH . Crims-Wts-EtsmTm-^tih-^m:^)}^^^— 

)vr—^yx-hh. 

[0018] t.fz. ^m-^m:^i"ty^mk't^^m-^ 

V\ Wi^im (FeS04 ■ H2O) . WM.m2Wi 

{4 {Fe2 (504)3} ^ mtmim. mm2§i (Pec 
I3) . mmmiWi. m^2Wi {Y^m^)^ ■ 9H20} . m 

m-y'TJV {NKNOg)^ -eHaOf . gtifi-'yX/P (NiS04 

■6H2O) . mA\L--/'r)v (Nicu) , mm-'v^)v {ni 

(CH3C02)2 ■4H2O} , i^SrJysVPb {Co(CH3C02)2 ■ 4H 
2O} . mm^J^lVY {Co(N03)2 ■ 6H2O} . ?S^rJ>sVl^b 
(C0SO4 -THsO) . mt^f^iVV (CoClj -GHjO) , 5gM 

^>vi-^j^. mM:^fViy^j^. j^-fb^^pi^-^A, mm^ 

i^^^i^^M, (Mg(N03)2 -eHjO) . eiEKv^'^-i"^A (Mg 
SO4 ■ THgO) , t^^tV^^i/'^A (MgClj • HaO) , mM 
-^^'^-v-'^A (MgCOg) 5g^-e>';^?>- {Mn(N03)2} , 

mr7y:^'y (MnsOi • 7H2O) . mt'7y:^'y.. MW.^y 

^y (MnP04) , Mffivy^yy (MnCO^) . 
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(MnB407 • 8H2O) . y h U '^A { Y(N03)3 • 6H 

20} . mm^ -y b {¥(504)3 • 8H2O} , ^4 

hU'^jU {¥(003)3 •3H2O} . Uit4 vhV^M. (YCI3 

■ 6H2O) . mm-^ yhv^j^ (YPO4) . im^-^'y^j^j^ 

(Pd(N03)2) , (PdSOj) . JS-ft;^N°5i^' 

(PdCls) , J-^y-J^J^U'ityfJJl^yn—Jl' {Pd(CO)C 

1 } mvhh. 

[0019] ^mMizm^-^^mmm^fS.Mm$mu^c^ 
[0 0 20] ttz. ^fi^mi'ffiMmmmxymimm 

M^^vSttSrW-r-Sic^i: tT{±, Mo. W, Ni, C 
Fe. Ft, Pd, Rh. Rutf^mfi^fl 

[00 2 1 ] ±fz. b }iuv' >vcr)pi\^m&m.w.tm%% 

^^g^^^-;^, HS^bf-^>'., HJSit^^y. K^mi 
Wi. w^mm2§i. mmi^k. iMm2Wi. ^mw,i 
mmm2m. mm^-y^)v. mm~-y^)i-. i^^b- 

v^r/p, mM^J<fVh. mt^^^fl-h. 

mm-^y^^'y. mm-7y:^'y. u^t-^y^y. mm-( 

mm (HNOb ) , jg^ (Hci ) . (H2SO4 ) , mm. (H2 
CO3) . ®K (HcooH) . mm. (CH3C00H) mc^mb. r 

y^=^r (NHg) . imit^h^}-^!^ (NaOH) , ymit 
jJ-y^A (KOH) . mm-rV-'J'^M. (NajCOs) ~ MK;^? 
U-^A (K2CO3) , MiS7J<«-^^U'^A (NaHCOg) . ^ 

is^K*^ y A ( KHCO3 ) . mm.y\im-r h^j^i.^^}^ 

A ( KNaCOj ) ^i7)T;l^;e? U ^ mfh Z. h h , t 

fc. ^tl6{i-tcOia£0^^&#3i-C'ffifflT-g'l>{5*^ 2 

[0 0 2 2] [^7L«4;^^«K'fl:!fewM3t:^a^] 
( 4 l^^K-^7K^^t!r55iO«5t ) 4 WM-^:m.\m<n b 
h'nV/P. bHn^rVpxJir-etv^jCOKSIll-C. MO2 ■ 
n H2 O t LT*§tl-l. Sfg4iS-^M-&7l<it'fl:ljt7) n>?)i' 
0. 0 21.:Jl±tDt.^^«it^S*fr(i:. iS#TL«4)K^ 
WS^-fbi!) (MO2) iiJS{Sl-2 0M%, Wgfet<{i: 
3-1 5fi*%. KlS?aJS{±^^3&-^>3 0 0°C. if^L 
< {i:S?S*-<?. 1 8 or. L< «i;S?a*-<i> 1 0 0 

r. KJEffi^{i:^l±*^^:>3. OMPaT-. *TtL<(±^ 
J±i>^>0. 9MP aT\ L<{iSJ±A»^>0 . 1 

MPa. pHtiO. 5— 1 1 . ^3=^ t<(Jl . 0~10 

ti;^T4j^A«-#r*K^t^%&^fi£-r^. 

[0023] {'m.'^fkmmm\<^wm) Jiis-M^eMo 

2 • nHjO (fit, M(i4j^^M^*L, n«±0. 0 2 
tJ,±T-S).g. ) T-^^il-S.4]K^«^7f<Kfl:f^5<^Jb H-nV 
;PX{i b b- u y)V^ \.<\i^Kh c^mmiz . m^f&M 

m\m b LT 1 mxit 2 ai.M±ior-^ y . xha 



y. ^L<\tzK^T~r^yMf:^i-^y^m'st^ 
ifi. ^ffymz. m^mmimmtfir-^ycri^^zitn 

soAU<. ^fz. m.j-m.^mmw:ft^^y<r>i^^\,zii 
if 4 L< {±4;K^«K'fl:^^c7)^«,>^,IiLhcop H-c-ilsJirr 

cip^ix^nmzmw-thm^xvK :ifnt. -^^t-y^m 
mi,z x h 0 mm^hzmj zh^z^h. -euT. 

-ftilll 0 0 g Sfc D 0 . 0 6~6gSS. e4L<«i 
0 . 1 — 5 s^Sj^SuL. iUJSl'aaiii^^j 1 0 0°CT\ I* 
^B#rao. 1-5B#^. iff4L<{±0. 2-3^^ffi» 

^cfc. ±IBb HnV;Wi^<7)*)i!<;im'<7)i><7). b 

[0024] mui. m^\:i~^ycr>^it^ ^ym^t^ 

^y^mwL. ni'!&M:mmmtLxmit^9y<DTi- 
^ -.{fcomwj^x-h 1. 6 . 1 Mnxco p h t— aaiiLh 
coT-Ttyimiuhh^Mmmj^M^i^ipUT—mmi^A 

•rs*i^{i^«.if*fficopHT\ mit^^yi o og^ 

fcDO. 0 6 — 6g^». 5f4 L<{±0. 1— 5g^i 
mrnh. 0 O-CT. ISlt^raO. 1 — 5^ 

PhI. 4 L < «i 0 . 2-3 nm^w-th . 

[00 25] tfz^ %tl-J^M:m%m\<^MMmt LXk±. 

M%1 0 0gS/::'9 0. 0 5-5 g^a. if^ t<(i 
0 . 1 -4 g Sifi^ li!c«MiJf iJ ^ KffiSsjD L . ■m^-b^ 

o°C(5o?sjKtaii-c\ »j^B#rao . i— ssipbI. m- 
[00 26] (fg'M ■ 'mM'^) AWMm\mm^x' 

O-^7j<S^3 0— 9 0 0S»%, $?4L<{i:5 0 — 7 0 

oM%tc^>® • jiM*t, nmmmxzM\^. wm^ 

S4 0— 350°C. iftL<{i:8 0 — 2 0 0°CT\ ^SB* 
TbIO. 5-2 4B#PEg, *ftL<ii;8 0-2 0 Orr« 
?aK3 5 0—1 2 0 0°C. i?4 t<{i:4 0 0 — 7 0 

o^TM^-ri.^ 

[00 27] 47^c, a^^fefKlli t b Fc?y-;P-^fig.X?i 
\,Z-y\^X\±^ ^m^\Z\±WJk^^ 0-50. 721 -f-^ 

^ikm. -i^y^im. jp^^h^. RW^mmm 

5t 4 )K#a^7j<K-ft!fiJ«7) b ^• n y/KC 4 Ji^^a-ft-^t^tO 
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1 0 0 2 8 ] AMAm-^mmimcnmmziiv^x . mA 

micr>-mmm<n p h ^ o . 5-11. mm^ 0 . 1 ~ 
2 oaM%, 'i^f^imiSii^h 3 0 o'-c. mf^mi 0 . 
0 1— 0. 5B#^. t<{io. 02—0. 3mmt 

— 3 , sffiti: 0 . 1—20 mm.% . ja)S{±;t^fl*^i^ 3 0 

2 0*^ A> 2 0 Il]cDffi|g;6^'MT-J) S , 

[00 29] muf. Miti-^yc^i^^^ii, s^-^^mit 

mmcopH^i. O'-io^ mm^o. 1— ism* 

%. ^as*«^a^^^> 1 s o°c, «f#BtPBi^ 0 . 0 1 ~ 

0. 5B#Pb1, ff^L<{iO. 0 2-0. 3B#P8l. f§»$I 
i*C0pH^0~2. iiJK^O . l — l 5aM%. vJaJKSr 
^> 1 8 0 . ffiRB^ra 5r 0 . 0 2 — 5 R^PbIcOIeIII 

[0030] *5|BJ:^raicJ: 'O^i^^fifz^^LMAm^m 

mMm±. nmmf^. mm. mmk mmm. ytmnm 
%ni±mc'Mmi:^-:>tzi^7mjmm ( urn., mmm. 

itmrnm-cu. pmcoR^^'\timmuz<<^^^. t 

mmmT-ti'^-t^ztxh. 
[003 1] immit^(Dmmz-:i\,-^x ] 

ffiWhWLfis (A) ^^-tmmizuK-^x . Mmi^m 

(PVT) CO ( 1/2) PVtfc(t^*B?Lg (^rryie 

±5%c7)m@iEH^tc*^-S.*H?L^« (PVM) 

46. ^OWL^« (PVM) i:r^«LSW (PVT) t^i^l^XT 



«J?L>'^-T^^XJK= {|H?L^m (PVM) /^WL^m 
(PVT) } *1 0 0 

[00 32] atmmwMys.m ) M^s.i>'ffl#:c^i:tis 

'y ^' ttKMacsorb Model -1201 ^ffiffl L 7t » 
[0033] ( iN0TL*^5i7)aiJ^ ) M^KS-J>'ffli*:i7) WTL 

^tffl?L^^^(±, m^Ktl4 1 4MPaT-7K|gEAffi 

[0034] Ci^^amikmmm ) MMs.t^'ffl#:toiSB^B 
mmimmiffmiz^ dsji^l. li^tstciiPHinpsa 

MPW3710SffifflL^Co 
[0035] 

mmcommmmi hit. mmmM/tmmizm-:su 

:^WMcoiifm^j:mmc^mmi:Mi^mizmm-ti> . 
[0036] mmm i 

[bFayVK^oMSg] 

( Eig^i:^ ^' yyKmmcomm ) * * Jc /: * ic^^ai l 
tzmmti-^y (ticu) i kgSr^^ti^jptffi'ft,^ 

^yim.mS.2 l O g/y h;K:OEHJS'fl:^:?'y*}§?« 

( 14wtt N H 4 O H 7j<f§?tt0iMM )28wtXNH40H^2fg 

iz^^b. uvitzNHiOH^mmimmLfz, 

[0037] ( b KayVl-^^^) mz. 3 0 y b 

^v-comimH^^-z-^Mzim 1 0 y ■/ h/p^ Ati. m 
nt^^fj^^mtmmiti-^yyHmmi . 5 y -y hJi^m 

ML. PH^O. StlT^-C-ffiTSit/::. <l'^?§Stc± 
IB14wt%NH4 OH*^?g2 . 3 y -y h^U^^JPt. P H 

[0038] irm. mm ±IBb FnyVt^^^^^l 

mm&izx 'oim^izi^m (ci- ) 5&«g§tL^r<=s:i. 
[0 0 3 9] immcomm.) a±<7ij:o{zLxm^n 

fz^^~T^ YuVJV^m\n\^-. -^yK*S1;5 OS* 

XliZ-^xht-XWY.^. J^V^T-yvff 1 . 5 mm <?icO^"-f X 
^fflV^TJiScJeL. #^>ix/^l5!cMiO^ 1 2 O'CtT 3 WPa 

[0040] ( wt^mmwmmiM ) ±iE-ct# 

X I 6. 3fiM%^0>'^°^^:y7'T>S^r>-^-'>ASr•# 

^■ttTmrn^zmm t . ^^rtc 2 wf^sa L>t«o*> . 

5 c ^orffi-cirii t . ^ y yfflm^ii^tfi^c , 
[004 1 ] ( mmimjM ) n^^tifz^ y yrvsw 

!fe 1 2 0 °C-C 3 BtPalie-JS L;t f* . 5 0 0 °C r 3 B#p^M 
^t. ^yyT>'fflK^^'-Tjil!l!^^#5to #^>n3t* 
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10 0 4 2] mmm2 

mmm i tmtijmv^ Hnv/L^ 

^j:t^^mWM<ti- f 1 . 

tzWt. 14wtXNH4 0H7j<^?g2 . 8 

SVpH5r7^T'Ji#^-l±. 

(pHO. 5) iibKaVVl-ffmp 



^ 1 ICtt:^. 

5 U b;kSr8SJiiL 

Dy;l.?§»pHffli« 
H®« ( p H 7 ) h 



[0043] Mt(^j3 



1 tc^-To 
[0 044] 
[«1] 









^teM2 








(-) 


TiCl4 


TiCl4 


TiCl4 






(^) 


45 


18 


4S 






<X.) 


i20 


120 


120 






(hr) 


3 


3 


3 






(-) 












(-) 












(wt%)*2 


16.3 


16.3 


8 






(-) 












(wt% ) * 2 












(-) 












(wt% ) * 3 












(-) 






s« 






(-) 


5.5 


5.5 


I.O 






CC) 


500 


500 


bOO 






<hr) 


3 


3 


3 






(raol/rnol-TiOg) 


l.i> 


1.2 


1.2 






(mVff) 


115 


129 


167 






(%) 




45 


43 






(-) 


AN ! AN 


AN 



*2 Ti02(c*f-fS«rSrMo>Sfefb4SjaEl* 



[0045] mmA 

WM&WX- 1 6 . 3MM%sovN"^^ y y-fV^r 
^f*, BR^iriit, -&7j<*5 0M%tc^^iT']^*L 

0 0 "CT- 3 BfPal'MfiS; UT* y 7t yfflS^^-TM^Sr 

[0 04 6] •mm\'5 



MiaTtc2if#P^KBL/ca. iS5ir®L, ^*M5 0a 

n^mk.\^fz\k. 5 0 o°c-r-3BtraMjj!cL-r y yaw^ 

[0047] Mfel9iJ6 

[0048] 
[^2] 
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TiCl4 


TiCl4 


Ti'Pl ^ 


?S fflP 






iifi 


ffco 














(hri 












\ } 










\ } 


M0U4 




W\J4 


JeA-hrTJIi. 


VwXTtt £t 




Q 






\ } 








Wmm. 












\ } 




















(-) 










(-) 


5.7 


1.5 


5.5 






CC) 


500 


500 


uOO 




<hr) 


3 


3 


3 






(mol/mol-TiOa) 


1.8 


L8 


1.8 




(mV(f) 


142 


232 


108 




(%) 


44 


45 


46 




<-) 


AM-fAN 


AM 





*1 PM.-M^n AiA-.r-r^—:^ R:/^'?"/^ 
*3 Ti02{c*M-«Jf|ia#J«3l8ft:%S«1S 



[0049] ^JfeM7 
[00 50] HllSMS 

3. 9a*%cr)ii^^fflv^5ttii3/Hi, %mm4tnm^z 



[00 5 1 ] m.mm9 

[00 52] 
[|S3] 







mmm7 










H 


Ti (504)2 




TiCU 




CC) 


48 


48 


48 




m) 










(hr) 












(■) 










(■) 










(wt%)*2 


9 


3.9 


9 




(-) 










(wt%)*2 










(-) 










(wt%)*2 










(-) 


g» 


mm 






(-) 


0.5 


3.0 


6.5 






rc) 


bOO 


500 


bOO 




(hri 


3 


3 


3 






(mol/mol-TiOz) 


1.8 


L8 


L8 




(mV«) 


155 


109 


107 




(%) 


44 








C-) 









+ 1 AM-.m^n AN-.r-i-^—yf. Ri/V-^/I^ 

*2 Ti02i-*rt-s«i*J»joi&ffcte»tp 
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[0053] mmm i o 

[0 0 54] ^JSMl 1 

3. o*M%co'MKh 1 0 . omM.xc^v^y^^jy'fy 
izLxvy- ^vy'T'ymm^i^-rm.mtrnfz. t#^> 



[00 5 5] ^SfeiJiJl 2 

^i^^Mm\mb Lx . miti-^ y^^tz 'om'immmx 

3. 0Si%(7)5iS:3^S";|^Ni; 1 0 . 0Si%<7)yi9^ 

4bmmi>zLx^^<?vh ■ ^vry'ym.^i'i^-Tmm 
"kwz . n (:>fifzwmcom^^m4 t^-r » 

[0056] 

im4] 

















( ■) 


TiCl4 


TiCL 


TiCl4 




CO 


48 


4S 


48 




(T:) 










Chri 












(-) 










(-) 










(wt%)*2 


8.4 


3 


10 




e) 




MoO/' 






(wt% ) * 2 




10 


3 




(■) 










(wt% ) * 2 










(-) 










(-) 


6.5 


1.0 


3.5 








500 


500 


500 




(hr) 


3 


3 


3 






(mol/mol-TiOz) 


1.8 


L8 


1.8 


M:^ffi^S(8£T&) 


(mV«) 


98 


171 


lib 




(%) 










(■) 









*1 t^:%'^'^ AN:T-i-9—:^ K-.fU^A' 

*9. TiOi{c.M-r^mm<Dmt.iti^mm 



[0 0 5 7] siifeMi 3 



[0058] mmm i 4 

2. osa%co«ist8. osfi%c7)^t5turx>ig 

ry^-'y'Ai:2. OSfi%cDiiBtays>hSr|Bl^tffl 



[0059] mmm 1 5 

sEt^^sffPSiM^: LX . mit^^ y^fz ^mimmmx 

2. OM%COfiitt 8. OSa%iO.'A°5^ iJ7"t^>K 
r>'^-'>At2. OMM%i^WS--y^;Pi:^|slB#tc 

m\^fzmm. mmm 5 ^ tx u > • ^ u 
tt*^5tc^-r. 

[0060] 
[|S5] 
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(-) 




TiCl4 


TiCl4 




CC) 


48 


48 


48 




CC) 










<hr) 












C-) 










C-) 


M0O4 








(wt%)*2 


10 


2 


2 




(-) 




1 J- y->. 2- 
M0O4 


X M ^ 2- 

Mo04^ 






3 


8 


8 




C-) 






Nf'' 


mWM 


(wt% ) * 2 




2 


2 














(-) 


3.5 


2.0 


2.0 






CC) 


500 


500 


BOO 




(hr) 


3 


3 


3 






(mol/nQ0i-riO2) 


l.B 


1.8 


1.8 




(in'/g) 


125 


149 


16/ 




(%) 










(=) 









*1 AM:MMM AN:T-t-^—>^ K-./l^'fJl' 



♦2 TiOii'ifH-^nmmtomiimmm 



looeiimmmie 
[0062] mmm 1 7 

5 mm%co^m b ^mm-immmx s . 0 mm%<^^ 



[0063] ^Sfii^J 1 8 

m'^^nmmt lx . mit^9 y^^tz y)mmmm: 

2. 0S^%O^ffii;8. 0S^%<73;<:5'^'y^-".X7^y 

(cfflv^fcJiJiWi, *!it^j4 mm^z Lxvy ■ ^ yyx 

cDJf^e^^6t:S^-f-, 

[0064] 
[|S6] 
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r<-fAi— #19.1 ^ w 

^Ja0tli6 










(-) 


TiCl4 


Ti {304)2 






CC) 


48 


48 


48 










~ 




Chr) 












C-) 










(-) 


M0O4 










8 


5 


2 




(-) 




M0O4 


wo/' 




{wt% ) * 2 


2 


s 


8 




(-) 










(wt%)*2 


2 


2 


2 




H 










(-) 


2.0 


1.0 


2.0 








500 


5Q0 




^^^^ 


(hr) 


3 


3 


3 






(mol/mol-TiU;) 


1.8 


1.8 


1.8 






105 


153 


133 




(%) 










(-) 









*1 MsA-M^m AH-.r-r^^P^ R-./P^/V- 

*z Ti02i^M-r^nmM(ommmm 

[0 0 6 5] ^jfeMi 9 

[0 0 66] mMm2o 

'm^fS.Mmmmm}\iumiimii^^m.immiz^tfz 







mmm 1 9 




mMm2i 




mnm 


(-) 




TiCJi 






CO) 


48 


48 


48 




CC) 


120 








(hr) 


3 










C-) 










(-) 












8 


8 


8 




C") 




















C-) 










Cwt% ) ^ 2 










(-) 








Wmph 


C-) 






2.0 






ix:) 


500 


500 


500 




(hr) 


3 


3 


3 






(mol/mol Ti02) 


L.2 


L8 


2 




CiuVr) 


149 


215 


243 




(%) 










(-) 









*1 AM:«^JI^ ANiT-hfj?— ;^ Ri/l-^/U 

*2 Ti02icM-t^nm^io:>mhmmm 



[0069] mmm2 2 fcj^wji:. mmm^tmm^zLX'^'jy'r'ymRi-^- 

3 0. 3mm.%c^^'<y=^vyfymTy^-^M,^m^^ [0070] iiffii3?ij2 3 



[0067] mmM2 1 

7tC^t-, 
[0068] 
[«7] 
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mm^mi 350 -az^tr^mHi. mmm 5 1 mmi>z 

[007 1] ^ffiM2 4 

16. 3m*%^0>'^°5^Uy■ryKTy^-'>i.^ffll■^ 



T , m^&m^ 6 0 0 -az^tf^mHi. mmm 5tm 
mm<^m^^m8i,z^-t. 

[0072] 
[|»8] 



3li 








mMm24 






(-) 






TiCU 






48 


48 








_ 










(hr) 


- 


— 


— 






(-) 










(-) 






MoO/" 




(wt% ) ^ 2 


30.3 


8 


16.3 




C-) 










(wt%)^2 










C-) 










(wt%)^2 










(-) 




mm 


mm 




H 


5.5 


2.0 








C^) 


500 


350 


600 




(hr) 


3 


3 


3 






(mol/ mol-TiOs) 


2 


1.8 


1.8 






162 


290 


89 




(%) 










(-) 









*1 AM:M^J& AN-.T-f-fi—Ti. K-./l^-jU 



[0 0 73] mmm25 

M^as^ 200 -az^uzmm. mmm 5 1 nm^^z 
Lx')y^mi-^'~Tmkt:%fz. %ihtdzmm<nm^ 
im9[z^'t. 
[0074] mmm2 e 

mmm\2 4CDYfv^m^^i^^ 9 5°ciz^tfza9\- 
It. mmm2 4 1 mmiz tx^o fTyu^-^-s^-rm 
m^ntz. %^fifzmmcrm^^mi9[z^'t. 
[0 0 7 5] mmm27 

mmm 2 4 coyvu-^Bicrag^fr ^ 200 'az^tti];m 
{±. mmm2 4 1 mmiz tx^u y^ryimi-i^^-TM 
m^ntz. n^tifzfm(ommm9iz^^. 



[00 76] mmm2s 

mmm2 1 mmc^^'umxMm^^^i^mit'jfi'^-^^ 

^i^iMtzKi mmmmx 1 6 . 3 mm%co^ ^° y t u 
ymTy^^^M.^-^^^^7\<mmizmmL. siSTt; 

2B#P^JfcSLi^ca, ©^iriiL. -^7j<»5 0SM%t5r 
^tX'Uyi^Lf::. <k\'^X\ '/^l . 5mm<i>(D'f-{ 

mv^xm^L, n^Ktzmm^ 1 2 or-c-3B#pBiigM 
Lfcf*, 5 0 o'cxsnmm^LX'^ y T'T^yjajtv^vi^ 

[0077] 
[|I9] 
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m-mm28 








TiCli 


1 lv^l4 


1 i\^i4 






CC) 


48 


95 


200 


48 




cc> 




— 


— 






(hr) 


— 


— 


— 


— 






{-) 












(-) 












(wt%)*2 


8 


16.3 


L6.3 


16.3 




<-) 


— 


— 









(wt%)*2 


— 


— 


— 







H 


— 


- 


— 


— , 




(wt%)*2 




- 


— 


— 




(-) 




mm 




mm 




{-) 




5.5 


5.5 


5.5 






(Xt) 


200 


500 


500 


bOO 




(hr) 


3 


3 


3 


3 






(mol/inol TiOg) 


1,5 


1.5 


L.O 


1.0 




(mVs?) 


400 


123 


105 


103 




(%) 












(-) 











*1 AM-.mmjf^ AH:r^f>~:x. R:yl^/v 

*2 TiO:ti^m-^¥w»m<r>m\:i^&m 



[0078] JtKM 1 [0080 

#/So #^>n.^^:5'nrt Hnr/k^riSL, *T3I1I 0. Olt 

[0 0 7 9]ifc!RM2 !|^Jtt*lftl 

^]|fei^J2Tl#^.#l/^*4i^fi!c«WM^3sSmc7)^^'-r)3a [008 1 

wmmm 5 0 o'CTMBSct. f-^'-rjifr^SitL [«i o ] 



0-C-C-|g**L, ( n ) ^ 

0 S-ftfisSSiT- 16.3 t5 ^ ij r 

0 

] 









it^m2 








(r) 




TiCU 


TiCl4 




(X) 


95 


48 


48 




CC) 






370 




(hr) 






3 






(-) 










(-) 










(wt%)=K2 






16.3 




(-) 










(-) 






5.5 








uOO 


500 


500 




(hr) 


3 


3 


3 






(mol/ mol-Ti02) 






O.Ol 




(mVff) 


59 


71 


54 




(%) 


24 


51 


45 




(-) 


AN-hR 


AN 





*1 A.M:M^}f^ AN:Ti-^—^ Ri/lx^/U 

*2 Tiojz.n'r^nmm<nmim&m 



[0 0 82] mMM2 9 

0 . 2a»%) ^mmt ^m^3 1 o°c. sjce 



±1 8. OMPa. LHSV2-1. Hj/oil 

Its 0 0 Nms/K 1 cOK^B^frt?-, M^i: LTHJfiM 
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m^n-jfz. ni^titi^mis<ommmmiiQ . 022s 
[0083] tmm4 

4 2m2/g<7)N i/MofflS^:5'riTMM (N i :2.4w 

t%/M o : 16 . 7wtX ) ^ ffl V m^'hJi; , ilH^ltfi^J 2 9 i: 

^mmmm-imao . i ofii%h;&-5it. mm 
s^s: 1 iXKmt Lxm.mmKSBms.t:^ibi, t . m 
mmi sconmii. imm4cr,fmbimLx. ^3. 

10084] mmmso 

1 . 3Sa%) MJSl5?flS3 5 0°C. KJSJI 

^1 (**^>J±) 5. OMPa. LHSV2-1. H^/oil 
Jt2 0 0 Nm3/K 1 iORJEE^T. fmt LTHJfe^J 

1 4<7)y > • ^-y 7-T> ■ 3yN>bffif§^^'-rM^ 
min-yfc. nhttfz±m&cMnmmt8 o p p m-c- 
[0 0 85] tmm5 

W4 0m2/g<7)Co • Motm^^-rmm: {co-.s. 

[01] 



500 




0 I ' 1 1 1 • 1 1 

0 100 200 300 400 500 600 TOO 



9wa/Mo:13.3wa) ^m^^fzami. ±fBII]!Ffe^J3 0 

^m(0Wi.m^mt4 5 0 p pmt^j:-^tz.:, mmR 
JE^ 1 . 5 <!KKmt LxmMKmmfi^Tiib^ t . mm 
Mi4toM^(±. immscommtimLx . *^j3. s 

[0086] 

fSfx^xK . mmi,zm's&mzhmiifz^iiW4m^m 

iDM«X«i«MlfHft;i: LTfl-ffl^r^7L«4K#MK-fl:!f% 

^m-mzmm-t^ z t ^n--^ h . 

[llBi?)1S*^iS[aj] 

[HI] El 1 (±, JrtS^^J 2 iDl^MaaKi: JtlfeH«i^ 
[ H 2 ] H 2 (i . 2 3 iO^BStHtPS t it^Hm^O 

m^^wit^'yymx'hh. 



[02] 



<00 I ^ 




•S 200 
150 



100 



GO I— ■ ' ' ' 1 1 

0 2 4 0 8 10 . 12 



(15) B2 0 0 2 
[03] 
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Anatase 




(51) Int. Cl. 7 HS'Jia^ FI (##) 

B 0 IJ 27/053 B 0 1 J 35/10 3 0 1 A 

27/18 3 0 1 J 

35/10 3 0 1 37/04 1 0 1 

37/08 

37/04 1 0 1 23/74 3 0 1 M 

37/08 3 2 1 M 

(72)%BB* m 

»^jl|«jl|^TfTK*|xiW^2418-10 

azmmm mm mm 

n^)\\mm^^m\ij2- 1 -32. 

azmm^ /J^if mm 

?#*Jl|«Jl|Jf rfj*K*Tf:« 1 -38 
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F^^— ^(##) 4G069 AA03 AA08 AA09 AA12 BA04B 
BA37 BA38 BB04A BB04B 
BB05C BBIOB BB14B BB18B 
BClOA BC16A BC49A BC54A 
BC60A BC66A BC67A BC68A 
BC70A BC71A BC72A BC75A 
BD03A BD03B BD05A BD07A 
BD08A CC02 DA06 EAOIY 
EC02X EC02Y EC03X EC03Y 
EC04X EC05X EC22Y EC26 
EC27 FA02 FB33 FB34 FB57 
FC03 FC07 FC09 



